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Research Apparatus 


The Freas Sensitive Water Thermostat 
in regular use in the leading American 
and Canadian Universities and Colleges. 
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Designed to furnish continuous constant 
temperature from lowest temperature of 
water or water solution available up to 
50°C. Large size is sensitive to 2/1000° 
C, Small size (see cut) is sensitive to 
1/100° C. The large size has rectangu- 
lar copper lined tank of 85 gallon capac- 
ity. The small size has round inner glass 
tank of 10 gallon capacity. Both sizes 
use the standard Freas sensitive mer- 
cury regulator. 


Price of the large size,...... $ 480.00 
Price of the small size,...... $ 220.00 


For details of the large size thermostat, 
also of the Freas water bath write for 
Bulletin ‘‘Freas Water Baths and Ther- 


mostats.”’ 


For details in regard to other forms of 
Freas apparatus we refer to the following 
bulletins: 


Freas Conditioning Ovens; Freas Con- 
ductivity Apparatus; Freas Incubators 
and Sterilizers; Freas Ovens and Tube 
Furnaces; Freas Vacuum Ovens. Freas Water Thermostat, Small Size 


Any of these bulletins will be sent without charge on request, also information in re- 
gard to Freas Steam Hot Plate or Freas Hot Water Mizxer 
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Marine Decapod Crustacea 


of California 


By WALDO L. SCHMITT 


470 pages, 50 plates, 165 figures in text. 
Paper, $5.00. Carriage extra, weight 3 )4 Ibs. 





More than 200 valid species, including 
eleven new ones, are systematically described 
in this exhaustive treatise on these interesting 
and, in many cases, economically important 
forms. Forty-seven occur in San Francisco 
Bay and receive special treatment. The 
volume also includes a detailed discussion of 
the geographical distribution of the decapods 
and the influence upon them of salinity, tem- 
perature and depth. 
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The er Monthly 


An illustrated magazine, devoted tothe diffusion 
of science, publishing articles by leading authori- 
ties in all departments Of pure and applied science, 
including the applications of science to education 
and society. 


$5.00 a year; 50 cents a copy 


The American Naturalist 


A bi-monthly journal, established in 1867, de- 
voted to the biological sciences with special refer- 
ence to the factors of organic evolution. 


$5.00 a year; $1.00 a copy 


School and Society 


A weekly journal covering the field of Education 
in relation to the problems of American democracy. 
Published every Saturday. 
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Resistance Standards 


Every known precaution is taken to assure 
accuracy and constancy in making Rubicon 
Bureau of Standards Type Resistance Coils. 


The coil is made of selected Manganin wire 
wound on a metal cylinder, insulated by silk 
and covered with shellac, treated and tested, 
then sealed in its case, where further observa- 
tions and tests are made. ‘The oil is the special 
grade recommended by the Bureau of Standards. 


Two binding posts for potential terminals and 
shunt connections are so arranged that they do 
not interfere with one another when connected 
in series. 


No. Value, Accuracy, Price, 
1100, I ohm, 1/100%, $15.00 
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EDUCATION IN RELATION TO PUBLIC 
HEALTH AND MEDICAL 
PRACTISE? 


PeruaPs the most obvious thing that can 
be said in regard to education in relation to 
matters of health and medical practise is that 
such education is sadly needed. I may state 
the matter rather more strongly by saying 
that ignorance on these subjects is directly 
responsible in the United States alone for the 
loss of several hundred thousand lives each 
year, and an amount of sickness and suffering 
which we can express in no adequate meas- 
ure. Ignorance of the laws of health, of the 
causes of disease, of how to avoid epidemics; 
ignorance of how to take care of children in 
the perilous period of infancy; ignorance of 
how to secure the proper medical aid in case 
of sickness and of how to take care of one’s 
self or dependents when ill,—ignorance in 
one form or another is probably the most 
potent of all the allies of the angel of death. 

The maintenance of life, whether in man 
or in lower animals, always implies an ade- 
quate adjustment of the organism to its en- 
vironment. Since relatively few human 
beings die of old age, most death can be at- 
tributed to failure to make the proper ad- 
justments. Among the things that our organ- 
ism has to guard against are enemies of 
various sorts, lack of the proper quantity and 
quality of food, vicissitudes of climate, acci- 
dents and diseases, and it is obvious that the 
more we know of the various agencies that 
cause people to die, the more successful we 
shall be in avoiding or overcoming them. If 
one goes over the most common causes of 
death enumerated in the U. S. Mortality 
Statistics, he can not fail to be impressed 


1 Read before the Symposium on Science and the 
Publie Health, held under the auspices of the Pacific 
Division of the American Association for the Ad- 
vancement of Science, Berkeley, Calif., Aug. 4, 1921. 
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with the fact that the things that make people 
die are to a large extent avoidable. Of 
course we must all die some time. But knowl- 
edge has enabled man to cut down very 
materially the death rate from many causes 
in the past few decades and with greater dif- 
fusion of knowledge it is perfectly possible 
to make tremendous strides further in the 
same direction. 

It is not sufficient that this knowledge be 
in the hands of the medical profession merely, 
much as humanity in general might gain and 
has gained by the application of this informa- 
tion to the prevention and cure of disease. 
The general public must be enlightened in 
regard to the preservation of health if the 
knowledge in the possession of the medical 
world can be applied in the most effective 
way. Imperfectly developed as medical sci- 
ence may be at the present time, there is a 
tremendous amount of sickness and death that 
could be avoided if the great mass of human- 
ity could avail itself of the resources of medi- 
cal knowledge and skill that are now avail- 
able. As Dr. Benjamin Moore says in his 
book “ The Dawn of a Health Age” in speak- 
ing of conditions in England, 

At the present moment we possess sufficient 
knowledge of medical science to enable us to save 
at least three hundred thousand lives every year in 
this country alone, and the saving of these three 
hundred thousand valuable lives could all be effected 
without costing the nation a single penny, but 
rather at the same time many million pounds a year 
might be saved which under present conditions are 
absolutely wasted. 


For this deplorable situation there are a 
number of causes, one of which is our com- 
mercialized system of private medical prac- 
tise, but another is the widespread lack of 
information in regard to the preservation of 
health and the proper utilization of the medi- 
cal aids within reach. But besides the draw- 
backs due merely to ignorance, there are 
others that are due to traditional modes of 
thought that have come down to us from the 
days of the primitive medicine man and which 
can not be properly appreciated except in the 
light of their historical development. We 
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may no longer believe in sorcery and magic 
but numerous individuals are still swayed by 
various attenuated superstitions which may 
determine their conduct when matters of life 
or death hinge upon the correctness of their 
judgment. Most of us set little store by 
charms and amulets, but many are prone to 
look upon medicines as effecting cures in a 
quite mysterious way. Much mysticism and 
superstition still linger in popular notions of 
medicine. Cures are not infrequently at- 
tributed to supernatural interference, and 
the functions of priest and medicine man that 
were originally performed by the same person 
are by no means yet completely dissociated. 
The old theory of demoniacal possession as 
the cause of disease and the old practise of 
exorcising the intruding spirits in order to 
effect a cure still survive, in a modified form 
to be sure, but with easily recognizable marks 
of their descent. As a scientific theory of 
disease, by the way, this primitive belief has 
a decided advantage over some of its modern 
outgrowths in its relative simplicity and 
rationality if we once grant the demono- 
logical premise upon which it was founded. 
And on account of the recent recrudescence 
of animism in several quarters I rather look 
forward to its being revived. 

There can be little doubt that the influence 
of old traditional notions is no small factor 
in determining the attitude of many people 
towards problems of health in the educated 
and the un-educated classes alike. Many 
people who may be perfectly scientific when 
it comes to matters of building bridges or 
repairing engines, may rush when ill to some 
quack of whose qualifications they know 
nothing, or adopt procedures as stupid as 
wearing a charm or repeating some mum- 
mery to ward off the evil eye. 

We are losing our old-time naive confidence 
in medicines and to a certain extent the medi- 
cal profession. We know that doctors often 
disagree, that they continually make wrong 
diagnoses, that they have their fads in 
methods of treatment that spread like epidem- 
ics over the profession only to be abandoned 
after a short period of trial; people are dis- 
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turbed by the teachings of so-called schools 
with their different theories of the cause and 
cure of many diseases. And when they are 
ill they are puzzled to know where to go for 
relief. Smith recommends Dr. Jones; Brown 
advises an osteopath; someone else favors a 
Chinese herb doctor who is reputed to have 
made some wonderful cures; another suggests 
a favorite patent medicine; another urges the 
employment of an electric healer; still an- 
other extols the virtues of hydrotherapy; 
and Mrs. X. would have them go to a Christ- 
ian Science healer to help overcome the illu- 
sion that there was anything the matter at all. 
Out of the thousands of things that have 
been prescribed and swallowed for various 
ailments a mere handful have stood the test 
of time and fuller experience. Almost any 
liberal-minded modern doctor will tell you 
this, but a large part of the public fails to 
appreciate how far the medical profession 
has advanced and still regards the doctor as 
chiefly a dispenser of dopes. 

Not only is there much: misconception of 
medical science and practise but there pre- 
vails a good deal of dissatisfaction and dis- 
encouragement with medicine that is not 
devoid of substantial grounds. It can not 
be denied that our present commercialized 
medical practise prevents a large part of the 
public from obtaining the medical attention 
it needs and which, for the welfare of society 
in general, it should receive. As Dr. Cabot 
has remarked, the only persons who can afford 
adequate medical aid are the very poor (who 
are often taken care of for nothing) and 
the very rich. This circumstance doubtless 
leads many to become dissatisfied with medi- 
cine in general and renders them prone to be 
misled by the attacks of the enemies of medi- 
cal science who seem to be growing in num- 
bers in proportion as the science has ad- 
vanced and its real service has become 
extended. 

Among the large bewildered and dissatis- 
fied class there are many who have gone from 
one doctor to another without ever falling 
into the right hands. There are many un- 
fortunately for whom there is simply no help 
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available in the present condition of medical 
science. And there is a large class of persons 
with imaginary ills who continually haunt 
the offices of doctors in the vain effort to 
obtain relief. All these classes are apt to 
furnish recruits to the opponents of medical 
research and practise who, whether from a 
semi-religious fanaticism or from motives of 
financial gain, make themselves a constant 
menace to the health of the community. 

A large proportion even of educated people 
have no proper orientation upon the present 
situation of the science of medicine. What 
is particularly hard for them properly to 
realize is the difficulty of the problems which 
the physician has to solve and the extent to 
which he is handicapped by the failure of 
science to afford adequate methods of diagno- 
sis and cure. The physician is continually 
confronted with problems the only honest 
answer to which is “I don’t know.” But his 
patients are naturally disappointed with such 
a verdict, even when assured that the doctor 
will take the necessary steps to get at the 
root of the trouble. Frequently patients can 
not be made to consider the situation in an 
unbiased manner and have no proper ap- 
preciation of a truly scientific attitude on the 
part of the physician. The demand of such 
patients to be humbugged often leads the 
physician to adopt an attitude of pretense 
and assurance in order to cheer up his pa- 
tients and keep his business. 

The remedy for this situation—and con- 
ditions in this regard have improved in recent 
years—is more scientific training on the part 
of doctors on the one hand and enlightening 
the public as to what may reasonably be ex- 
pected of medicine on the other. Well-trained 
and high-minded physicians who treat their 
patients with entire candor and frankness 
even at the risk of alienating many of them 
do much toward educating the public to take 
the right attitude in turn toward the medical 
profession. With improvements in the stand- 
ards of medical education and the elimina- 
tion of the poorly equipped practitioner who 
is, perforce, something of a pretender, the 
esteem with which the medical profession is 
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regarded will surely rise and many causes of 
dissatisfaction which now alienate people will 
tend to disappear. : 

It is important that the public be made to 
realize that although medical practise is very 
old, scientific medicine is still in its infancy. 
The public should know something of the 
great conquests which have been made in 
recent years in the struggle against disease. 
It should know something of the rdle of 
bacteria in causing diseases, how diseases are 
spread, and consequently how they may be 
checked. It should have some knowledge of 
the achievements of protective inoculation, 
serum therapy, the relation of knowledge of 
physiology and pathology in understanding 
and treating disease, and the general depend- 
ence of medical science and practise on the 
development of the fundamental sciences on 
which medicine rests. It should appreciate 
that most of these sciences have had their 
greatest development in relatively recent 
times, that the cause of public health is 
dependent upon their further advancement, 
that we are living in a period of great achieve- 
ment and promise, and that we may save 
millions of human lives and endless suffer- 
ing by the support and encouragement of 
scientific research. 

Unless the more educated part of the com- 
munity have some vision of the development, 
present situation and promise of medical sci- 
ence, it is apt to be more strongly influenced 
by the shortcomings of present-day practise 
than by the wonderful achievements which 
medicine has actually won. But very recently 
in our own state, California, the educated 
public showed itself in danger of being mis- 
led into supporting legislation in the inter- 
ests of quackery and even of fanatical op- 
position to medical research. 

The public health is a public trust. If 
this trust is not discharged properly, the 
publie will have to pay a fearful bill. The 


more informed the public becomes, the higher 
are the standards that will be demanded of 
those that practise the healing art, the more 
adequate will be the provisions for public 
hygiene and sanitation, the more satisfactory 


SCIENCE 





[N. S. Vou. LIV. No. 1404, 


will be the relations of doctor and patient, 
and the more generously will investigation 
be supported. Even among educated people 
there is sore need of education along these 
lines. 

But greatly as many educated people need 
educating, there is a frightful amount of suf- 
fering and needless death among the more 
ignorant elements of the community and 
especially among our large immigrant popula- 
tion. The recent book of Mr. M. J. Davis on 
“Immigrant Health and the Community” 
reveals a general situation that is very bad. 
Our great immigrant tide lodges mainly in 
cities where the various nationalities are 
segregated in crowded districts where they 
live under unhygienic conditions. Their 
death rate as shown by the U. S. Mortality 
Statistics and the investigations of a number 
of life insurance companies is markedly in 
excess of that of the native-born. Their in- 
fant mortality is high. The studies of the 
U. S. Children’s Bureau have shown that in 
many towns it is two or even three times that 
of the native Americans, and that it tends to 
decrease with greater length of residence in 
this country. While a certain amount of the 
enhanced mortality of the foreign-born is 
due to their low economic status, a larger 
part of it is due to ignorance in regard to the 
maintenance of health. Many immigrants do 
not know English when they arrive and never 
learn it afterward. The newspapers printed 
in foreign languages,—and there are over 
1,200 of them in the United States,—are full 
of the advertisements of quacks, it being 4 
noteworthy fact that while such advertise- 
ments have decreased in papers published in 
English they have greatly increased in papers 
published in foreign languages. The unin- 
structed foreigner who does not distinguish 
between the regular physician end the ad- 
vertising quack is swindled out of his money 
and fails to get competent aid when he is ill. 
Many belong to Benefit Societies and receive 
for a small fee the perfunctory service of 
some lodge doctor. Numbers frequent free 
clinics and dispensaries where they are rushed 
through a cursory examination and given 4 
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bottle of something to allay their more dis- 
tressing symptoms. All along the line the 
immigrant gets service which is scamped if 
he is not actually swindled by charlatans 
and quacks. The barrier of language pre- 
vents him from receiving that enlightenment 
on the subject of quackery which has done 
so much toward guarding the English read- 
ing public from being defrauded. The same 
barrier keeps him from securing needed aid 
from his English-speaking neighbors and in 
consequence of his ignorance and isolation 
death exacts a heavy toll. 

Nothing can demonstrate more forcibly the 
importance of widespread education in relation 
to public health and medical practise than the 
unfortunate situation of many of our foreign- 
born population. And we should pay much 
more attention than heretofore to the problem 
of protecting these people against the results 
of their own ignorance and the ravages of 
unscrupulous charlatans. 

But we need a much wider campaign of edu- 
cation. Naturally one thinks of the schools 
which should at least give more generally than 
they do, the elementary instruction in physi- 
ology and hygiene which would prepare the stu- 
dents, in a measure, for understanding many 
problems with which they will later have to 
cope. The Federal Government is making a 
small beginning in the way of instructing peo- 
ple through various publications on matters of 
public health and especially in the care of in- 
fants. Boards of Health in many cities are 
carrying on the work of education and this 
work could be easily extended. Papers and 
magazines may do much for the cause as is 
evinced by the articles of Dr. Wiley and the 
attacks of Collier’s Weekly on various medical 
frauds. Life insurance companies are finding 
it to their interest to disseminate information 
on the preservation of health among their 
policyhoJders and even supply nurses to attend 
them during illness. The various societies 


affording sickness and accident benefits to their 
members would probably find it advantageous 
to give instruction about keeping well and thus 
save themselves from paying money to mem- 
bers after they are sick. So also with the large 
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industrial firms which employ physicians and 
maintain hospitals for their employees. And 
the doctors themselves might consistently with 
their calling—for we should bear in mind that 
doctor means teacher—the doctors might do 
much more than they do in the way of educa- 
ting the public on matters of health. 

All of these agencies I have mentioned and 
more besides have to do with instructing the 
public and all of them could well do more. 
This task which as we have seen is of such 
vital importance for human welfare would be 
greatly facilitated if the medical profession 
stood in more helpful relations to its patrons. 
As it is, a large part of the time of well-trained 
medical men is simply wasted in a kind of 
desultory practise from which their patients 
secure no permanent benefit. For this the 
patients may be quite as much at fault as the 
doctor. Thorough diagnosis with its tests for 
blood, urine and sputum, its bacteriological ex- 
aminations and perhaps its X-ray pictures and 
other procedures is coming to be beyond the 
resources of any one physician however well 
qualified. And all these things are expensive. 
Adequate medical aid is simply out of the 
reach of people in ordinary financial circum- 
stances, and the experiences with doctors which 
they can afford are so frequently unsatisfactory 
that they lead to discouragement and cause 
many to put up with ills that are the source of 
much unhappiness. Humanity comes very far 
short of getting out of the medical profession 
the aid which it is capable of furnishing and 
which it could probably furnish without any 
greater expenditure of time and effort than now 
goes into the hurried examination of multi- 
tudes of patients and the scribbling of prescrip- 
tions for the relief of their symptoms. Just 
how the business of relieving the ills of the 
body should be organized I do not presume to 
state, but until it is done more effectively than 
it is at the present time the relations of the 
medical profession to the public will be sub- 
jected to more or less strain. This strain is.in- 
creasing, and it may be productive of much 
harm in a number of ways. It will not be re- 
moved, I fancy, until some system is evolved 
whereby the rank and file of suffering human- 
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ity who have no relish for becoming charity 
patients can obtain the medical attention they 
require at prices that are not prohibitive. 
There is a growing sentiment, both in the med- 
ical profession and out of it, in favor of work- 
ing out a solution of this problem, and we are 
perhaps justified in looking forward to a more 
effective and satisfactory regime in the years to 
come. S. J. Hotmgs 
UNIVERSITY OF CALIFORNIA 





THE RELATION OF THE TECHNICAL 
SCHOOL TO INDUSTRIAL 
RESEARCH} 

RESEARCH is earnest, purposeful, persistent, 
intelligently directed effort to gain new 
knowledge of a selected subject. The spirit 
of research is devotion to truth and insistent 
longing for better understanding. 

Industrial research is research done for in- 
dustry. It may be: 

1. In fundamental sciences, or 

2. In applications of sciences. 

It is difficult to set limits for the second 
class, distinguishing research from experi- 
mental development of processes, methods or 
equipment. 

In the main, the environment of an in- 
dustrial establishment is not congenial to 
fundamental research in the sciences. Fur- 
thermore, the connection between funda- 
mental research and the business of a given 
establishment commonly is so attenuated 
that it is difficult for boards of directors to 
see justification for expenditure of stock- 
holders’ money for such research. Funda- 
mental research, having less immediate con- 
nection ‘with commercial profits, there is 
much less incentive for its control or for 
secrecy with respect to its results, in the 
interest of one establishment or group. 
Hence, fundamental research is especially 
suitable for those technical schools which can 
afford research departments. Then, too, such 
research lies close to the recorded knowledge 


1A paper presented to the Conference on Engi- 
neering and Industry in connection with the inaugu- 
ration of President John Martin Thomas, Pennsyl- 
vania State College, October 13, 1921. 
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and the theory with which the student has 
been familiarizing himself in his courses of 
study. It is a rare undergraduate, however, 
who will be competent for more than an as- 
sistant’s part in research. 

Industrial research in technology, or ap- 
plied science, demands practical experience 
in the industry as a preparation for success- 
ful work. Indeed, it can not be done without 
knowledge of the particular industry. It 
often requires equipment or facilities of a 
kind or magnitude which can not be provided 
in technical schools. Only for limited prob- 
lems, or under special arrangements, there- 
fore, will this class of research properly be 
undertaken within a school. Students and 
faculty members may, however, participate in 
such research within an industrial plant 
under suitable conditions. Such direct con- 
nections with industry are stimulating to 
both teachers and students, and help to create 
a spirit of mutual appreciation between in- 
dustries and schools. 

The fields of research in which industry 
is concerned must not be too narrowly con- 
ceived by the schools. These fields are not 
limited to physics and chemistry, but include 
all the mathematical, physical and biological 
sciences, economics, and, not least, though 
mentioned last, those branches of inquiry 
which relate to men and women in industry, 
comprised in the term “personnel.” To ad- 
vance such studies, there has been established 
by the joint efforts of National Research 
Council and Engineering Foundation, the 
Personnel Research Federation. It has for 
its purpose the correlation of research activi- 
ties pertaining to personnel in industry, com- 
merce, education and government wherever 
researches are conducted in the spirit and 
with the methods of science. Its member- 
ship includes selected national organizations 
representing scientists, engineers, educators 
and the American Federation of Labor. The 
membership is now being widened to include 
other organizations of kindred interest. It 
has been learned that there are approximately 
250 organizations in the United States giving 
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some attention to personnel research along 
various lines. 

It is surprising to one who has not had a 
share in the direction of a great engineering 
enterprise to learn how broad and various is 
the knowledge demanded in the creation of a 
Catskill aqueduct, a Panama Canal, a Penn- 
sylvania Railroad system, a Niagara power 
development, an East River bridge, a Hudson 
tunnel, a manufacturing plant of modern 
magnitude, or a great mine. 

A primary duty of technical schools is to 
discover young men with genuine research 
spirit and capacity. For this purpose, psy- 
chologists may be able to devise tests equiva- 
lent to those developed by Professor Seashore 
for detecting innate musical talent. 

A second obligation is to train these natur- 
ally endowed men thoroughly for research 
careers. The technical schools should dis- 
tinguish the individual who by nature is a 
lone worker from the team worker, and train 
each suitably, but should indicate to all the 
value of cooperation. 

A third obligation is to instill the re- 
search spirit into all technical students. The 
technical school should foster the habit of 
inquiry—not mere inquisitiveness, but the 
purposeful search for truth, the alertness that 
asks “ Why ” of every phenomenon, the keen- 
ness of observation that does not pass indica- 
tions which the dull-minded would call triv- 
ial. 

The technical schools should not only 
discover and educate the rare man with re- 
search capacity, but should also train men 
who can be foremen and technical directors 
of industrial plants, capable of appreciating 
research and of working sympathetically with 
research specialists. 

There are numerous ways in which each 
technical school can give research service to 
the industries within the region contributory 
to the-school. Each school may well special- 
ize to some degree according to the needs of 
its community. Through some central organ- 
ization, the schools of the country should, 
however, keep one another informed of con- 
templated projects and specialities chosen so 
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as to get the most beneficial distribution of 
such specialization without undesirable dupli- 
cation. Choice of specialities should vary 
from time to time with progress in scientific 
research and change in the needs of industry. 

In helpful relationship to research in the 
industries, the technical schools should teach 
their students: 


1. How to assemble, arrange and analyze con- 
ditions so as to state a problem; 

2. That it is wise before plunging into a pro- 
gram of work to learn what the literature 
contains (a large proportion of supposedly 
original problems can be answered from 
records of work done, to be found in our 
libraries) ; 

3. The economy of spending sufficient time 
to understand the problem and to com- 
pare several methods before launching 
upon any one method of attack; 

4. How to select and use the simplest appa- 
ratus and method for a given research 
which will accomplish the purpose, but 
to make sure of their adequacy; also how 
to analyze the apparatus and instru- 
ments, as well as the method, to detect 
unsuspected sources of error; 

5. To limit the undertaking according to the 
resources and time available; 

6. That there are elements of research in 
every technical task, which require the 
ever watchfulness for new light, new 
aspects, new applications; 

7. How to extract research information out 
of both the ordinary experiences and the 
unusual happenings in the plant; 

8. How to secure the intelligent and enthusi- 
astic cooperation of foremen and opera- 
tives in observing closely and reporting 
accurately in the course of their daily 
work incidents which may be helpful to 
a research in progress; 

9. The value of research, even when its re- 
sults seem remote from the present pur- 
pose of industry; ! 

10. How to express scientific knowledge in- 
terestingly—fascinatingly, but still cor- 
rectly—in language readily understand- 
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able, by directors, managers and other 
executives ; 

11. To cultivate some of the journalist’s sense 
of the story in research work; 

12. And throughout their courses, the tech- 
nical schools should teach the funda- 
mentals of the sciences so thoroughly 
that the graduate can think for himself 
and will not be at his wits’ ends when 
a problem in his future work does not 
fall within the limits of the formulae 
specifically taught or the books avail- 
able. 


Research has no end. It must be kept up 
perpetually. The technical schools must be 
soundly convinced of this fact and through 
their graduates, must impart it to the in- 
dustries, lest unprogressiveness rob the com- 
munity of the benefit of new knowledge. 

Technical schools should convey, also, to 
their research students some conception of 
the exigencies and financial necessities of 
business and instill into them appreciation 
of the importance and difficulty of the finan- 
cial problems and patience for the apparent 
slowness with which industry and business 
sometimes put into effect the results of re- 
search. The scientific man seeks the confi- 
dence and appreciation of the business man 
and he should reciprocate. 

The greatest service of all which the tech- 
nical schools and the universities can do for 
industry and for the community is to infuse 
into all workers from unskilled labor to 
highest executives that appreciation for truth 
and that conviction of the futility of deceit 
which are forced upon the scientist and the 
technologist, by the very nature of their work. 
Neither science, nor technology, nor industry, 
nor business, can permanently flourish on 
deception or on a narrow and selfish concep- 


tion of profit. 
Aurrep D. Finn 





THE PRESENT STATUS OF UNIVERSITY 
MEN IN RUSSIA | 

For a long time after coming into power 
the soviet government of Russia maintained 
a seriously discouraging attitude toward the 
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university faculties and the Russian profes- 
sional and scientific men in general—the 
“intelligentsia.” But this attitude is now 
modified and still modifying. Along with the 
other changes in attitude and action charac- 
teristic of the recent months of soviet govern- 
ment, changes very marked in relation to 
business and general economic matters, changes 
have also been made in the way of ameliora- 
ting the situation of the university men. 

The salaries, paid in paper roubles of con- 
stantly depreciating value—they are now 
worth about 75,000 to the dollar!—were very 
low, becoming, indeed, as the value of the 
rouble lowered, simply derisory. But more 
important, in Russia, than any salary paid 
in money—unless it get into millions of 
roubles a month—is the “ paiok” (I spell it 
as pronounced), or food ration, that is the 
essential part of the reward for services to 
the government. As is familiarly known, 
the soviet government established several 
grades of ration according to various cate- 
gories into which the people could be roughly 
divided. The working man got the largest 
or best ration; the university man nearly the 
lowest. 

In my recent (September-October) visit to 
Russia as special representative of the Ameri- 
can Relief Administration, I learned some- 
thing at first hand of the changing situation 
of the university and professional men of the 
country. I was not in Petrograd, but saw a 
number of faculty men in the universities 
of Moscow, Kazan, and Samara. Samara 
is one of the several new universities (?) set 
up by the soviet government. It has four 
faculties, medicine, law, agriculture and 
“workers.” The “workers’ faculty” offers 
elementary classes for the sons and daughters 
of working men and peasants to fit them for 
matriculation in the professional departments 
of the university. The president of Samara 
University, himself a specialist, as he said, in 
the Italian Renaissance, intimated that his 
institution was meeting many difficulties, the 
principal one being that of finance—a difi- 
culty not unknown outside of soviet Russia. 
However, while we talked, students were 








NoveMBer 25, 1921] 


going in and out of his office apparently on 
the usual errands connected with registration, 
etc. 

The University of Moscow expected to open 
in September but did not, and had not yet 
opened when I left Moscow early in October. 
I learned that the salaries and food ration 
of the Moscow men had been. notably in- 
creased but did not learn details as I did at 
Kazan. 

The salaries and “paiok” of the profes- 
sors in the University of Kazan had been 
so meagre that not a man was able to live 
on them, and every professor was meeting 
his family’s need for food by doing some- 
thing besides regular university work. The 
means for keeping himself and family alive 
were various, but in almost all cases they 
included the successive sacrificing of per- 
sonal and household belongings. One pro- 
fessor of biology told me that he made shoes, 
and that his wife baked little cakes and sold 
them in the city market. He had sold all 
of his own and his wife’s simple jewels and 
trinkets and one of his two microscopes. 
Yet this man, who has not been able to see 
any books or ‘papers published later than 1914, 
has struggled along with his special researches 
and has actually achieved two pieces of ex- 
perimental work on vitamines which seem 
to me, with my little knowledge of the sub- 
ject, to contribute certain definite new knowl- 
edge concerning these interesting substances. 

But, beginning in August, there had been 
a material increase in salary and in food 
ration. The monthly food ration had been 
put, in August, on the following basis: dark 
(mostly rye) flour, 30lb.; dried peas, 5 b.; 
cereal grits, 15 1b.; sweets (not cane or beet 
sugar), 21/2lbs.; tobacco, 3/41b.; butter, 
6 lbs.; meat, 15lbs.; fish, 5lbs.; tea 1/4]b.; 
white flour, 5lbs. The items from dark flour 
to tobacco, inclusive, had been received; the 
rest of them, promised but not received, 
About 250 professors and instructors receive 
this ration. The university buildings are 


so cold that some of the men do all their 
work, except lecturing, in their homes. About 
5,000 students had registered, but only about 
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10 per cent. of them were in actual attend- 
ance. The largest departments in point of 
student enrollment were medicine and science. 
My friend, the professor of biology, had 
never before ridden in an automobile until 
he rode with me in our relief car. About 20 
men of the Kazan faculty have died in the 
last two years. 
Vernon KELiLoce 


NATIONAL RESEARCH COUNCIL 





SCIENTIFIC EVENTS 


GRANTS FOR RESEARCH OF THE AMERICAN 
ASSOCIATION FOR THE ADVANCEMENT 
OF SCIENCE 

THe Committee on Grants of the associa- 
tion will hold its annual meeting during 
Christmas week, 1921, and will probably have 
at its disposal about four thousand dollars 
for grants in support of investigation in the 
different sciences. The committee especially 
invites suggestions from scientific men as to 
suitable places for small grants. Suggestions 
or applications should be sent before Decem- 
ber 15 to the member of the committee in 
whose field the work lies, or to the secretary. 
The present personnel of the committee is 
Robert M. Yerkes, chairman; Henry Crew, 
C. J. Herrick, A. B. Lamb, George T. Moore, 
G. H. Parker, Joel Stebbins, David White. 


JoEL STEBBINS, 


Secretary of the Committee on Grants 
URBANA, ILLINOIS 


MAP OF THE NORTH PACIFIC OCEAN 


A NEw base map of the North Pacific Ocean 
on the transverse polyconic projection has 
been prepared by W. E. Jobnson, carto- 
grapher, of the U. S. Coast and ‘Geodetic 
Survey of the Department of Commerce, and 
is now available for distribution. It is pub- 
lished in clear form and convenient size 
(dimensions 14 by 41 inches) for desk use. 

This map is designed primarily as a base 
on which statistical data of various special 
kinds may be shown. In consequence of this 
purpose only features of major importance 
are shown on it and these features are empha- 
sized to an-extent not possible-on a ‘map which 
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contains the vast amount of detail usually 
included. 

In addition to the foregoing specific value 
this map is of general interest at present as 
showing the relation between the United 
States, its possessions, and the Far East and 
as including those areas around which present 
problems in the North Pacific Ocean are 
centered. It extends from New York and 
Panama to Singapore and Calcutta, from 
Alaska and Siberia to the Hawaiian Islands 
and includes a part of South America and a 
portion of Australia. Through its lateral 
center it extends over 180°. 

The distinctive feature of the map is that 
these localities are here pictured in practi- 
cally their true relation as to distances, areas, 
and comparative angular direction of coast 
line. The property of true scale along a great 
circle tangent to the forty-fifty parallel 
of north latitude at the central meridian of 
the map was chosen. This great circle is ap- 
proximately the shortest distance between 
San Francisco and Manila, and in close 
proximity to it lie practically all the impor- 
tant points of interest such as the Panama 
Canal, Mexico, our Pacific Coast, Alaska, the 
Philippine Islands, Japan, and the coast of 
China. This is accomplished through the 
use of the transverse polyconic projection, 
which is the regular polyconic or American 
projection turned from its normal vertical 
axis to a lateral great circle axis. 


THE STEAMER “ ALBATROSS ” 


Tue Fisheries Service reports that the 
steamer Albatross has been taken to Woods 
Hole (Mass.) and on October 29 was there 
put out of commission, the naval crew being 
released. This action was made necessary by 
a lack of sufficient funds to operate the vessel 
on a scale that would yield results commensu- 
rate with the basic cost of maintenance. It 
is hoped that by another year it may be pos- 
sible to restore the vessel to active service 
and assign her to work on fishing grounds 
on the Atlantic coast awaiting attention. 

The Albatross, which for nearly forty years 
has been an important unit of the Bureau 
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of Fisheries, was the first vessel especially 
designed for deep-sea exploration and was 
equipped with the most approved apparatus 
and appliances for the work. These have 
been renewed, modified, or extended as the 
occasion arose. The vessel was built under 
the supervision of Commander Z. L. Tanner. 
United States Navy, from designs prepared 
by the naval architect, Charles W. Copeland. 
She was launched at Wilmington, Del., in 
1882, and, excepting brief interruptions, has 
been constantly employed until the present 
time. The fact that after all these years she 
is now in excellent condition is a tribute to 
her construction, the quality of the material 
used, and the care which she has had. 

The Albatross was engaged in investiga- 
tions off the Atlantic coast from Newfound- 
land to the West Indies until 1888, when she 
was sent through the Straits of Magellan to 
the west coast, and during the next 30 years 
was engaged in investigations, surveys, etc., 
in the Pacific Ocean, particularly in Alaska. 
During the long period of the fur-seal con- 
troversy the Albatross formed part of the 
naval patrol of Bering Sea and was used by 
the commission created for the’ investigation 
of the fur seals. In 1891 the vessel was em- 
ployed in surveying a cable route to the Ha- 
waiian Islands, in 1899 and 1900 in a voyage 
to the tropical Pacific and Japan, in 1902 in 
investigations about the Hawaiian Islands, 
and from 1907 to 1910 in a comprehensive 
survey of the fisheries and aquatic resources 
of the Philippine Islands. In the War with 
Spain and in the World War the Albatross 
was taken into the naval service, returning 
to the Atlantic coast in 1917. 


MULFORD EXPLORATION IN BOLIVIA 

Tue latest message received from Dr. Rusby, 
the director of the Mulford Exploration, was 
dated August 30 and was written from Huachi 
on the Bopi River in Bolivia. Dr. Rusby 
arrived at Huachi on August 23 and he and his 
party spent some time making collections in 
the vicinity and making excursions into sur- 
rounding territory. During their stay’ there 
four members of the party made: a ‘trip up the 
Cochabamba River. 
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Dr. Rusby states that the journey from 
Espia, at the head of navigation on the Bopi 
River, down to Huachi, was accomplished suc- 
cessfully except for the loss of five boxes of 
provisions and ammunition. The loss of their 
ammunition leaves the party in a rather pre- 
carious condition as they were depending on it 
for obtaining not only museum specimens of 
rare birds and small mammals but also to sup- 
ply the camp with fresh meat. 

Among botanical collections are included 
specimens of the “tree of life.” This name 
is a literal translation of the Spanish name 
“ Arbol de la Vida,” given to the “ Boldo” 
plant, so called because of its use by the natives 
for medicinal purposes. Photographs were 
made of what Dr. Rusby considers the largest 
true cactus in the world, which rises to the 
height of a good-sized tree and with a limb 
spread of forty feet or more. 

Many forms of insect life have been col- 
lected. With these, as in the case of plant life, 
specimens collected in one of these deep Andean 
valleys may differ entirely-from those of a sim- 
ilar valley very closely adjacent. 

The party expected to arrive at Rurren- 
abaque, Bolivia, about October 1 and by this 
time are probably forcing their way into the 
depths of the Bolivian jungle in the vicinity of 
Lake Rocagua. 


THE ECLIPSE EXPEDITIONS TO CHRISTMAS 
ISLAND 


Accorpina to an article in the London 
Times, with the aid of the Joint Permanent 
Eclipse Committee of the Royal Society and 
the Royal Astronomical Society, the Royal 
Observatory at Greenwich is sending an expe- 
dition to Christmas Island to observe the 
total eclipse of the sun which will occur on 
September 21 next year. 

The Greenwich party will consist of Mr. H. 
Spenser Jones, Chief assistant, and Mr. P. 
J. Melotte, the discoverer of the eighth satel- 
lite of Jupiter. They will leave England 
early in February for Singapore, whence they 
and their equipment will be conveyed to the 
island by a steamer belonging to the Christ- 
mas Island Phosphate Company, which is 
giving valuable help to the project. 


SCIENCE 


513 


A joint Dutch and German expedition, the 
personnel of which will include Professor 
Voute of Batavia University and Professor 
Freundlich of Germany, will also go to Christ- 
mas Island, and it is possible that Professor 
Einstein will himself be present to observe 
the eclipse. ) 

It is hoped to confirm the results obtained 
by the British expeditions at Principé and 
Sobral during the eclipse of May, 1919, when 
Einstein’s prediction as to the value of the 
deflection of a ray of light passing through a 
gravitational field was verified by measure- 
ments of the position of' start in the immedi- 
ate neighborhood of the sun during totality. 

It has been arranged that the Greenwich 
expedition, which will have erected its instru- 
ments by May, shall carry out an extensive 
program of photometric work. Based on the 
Harvard standard sequence of stars at the 
North Pole comparisons will be made of areas 
in South Declinations 30deg. and 45 deg., 
with areas in North Declination 15 deg. 
Magnitudes of stars in the latter zone have 
already been determined at Greenwich in di- 
rect comparison with those in the North 
Polar area, and the photographs to be taken 
at Christmas Island will enable work on these 
lines in the northern and southern hemis- 
pheres to be linked up and carried on to the 
South Polar area by southern observatories. 
The equipment to be taken by the British 
party will include the 13 in. astrographic tele- 
scope used in the making of the Greenwich 
sections of the international photographic 
chart of the sky. 

The path of totality will begin in Abys- 
sinia, pass over the center of Italian Somali- 
land and across the Maldive Islands, where 
Mr. J. Evershed, the director of the Kodai- 
kanal Observatory (India), will be stationed. 
At the Maldives the duration of totality will 
be 4min. 10sec. with the sun 34 deg. above 
the horizon. At Christmas Island the dura- 
tion will be only 3 min. 42 sec.,- but the sun 
will be 78 deg. above the horizon. The maxi- 
mum duration, nearly 6 min., occurs over the 
Indian Ocean where no observing station 
exists. After leaving Christmas Island the 
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path of totality crosses Australia in latitudes 
which, except in Queensland and in a corner 
of New South Wales, are to the north of the 
inhabited regions of the continent, and ends 
near Norfolk Island in the Pacific. It is pos- 
sible that an Australian expedition will ob- 
serve the eclipse from the neighborhood of 
Cunnamulla. 

Christmas Island is an isolated island lying 
to the south of Java in Lat. S. 10° 25’, Long. 
E. 105° 42’. It is about 12 miles long and 
nine broad and rises to a height of over 1,100 
ft. The population of the settlement, called 
Flying Fish Cove, after the warship which 
discovered the anchorage, is about 250, con- 
sisting of Europeans, Indians, Malays, and 
Chinese. The island is attached to the Straits 
Settlements administration and was annexed 
by the United Kingdom in 1888. 





SCIENTIFIC NOTES AND NEWS 

Cuartes R. Oross, professor emeritus of 
physics at the Massachusetts Institute of 
Technology, died on November 16 in Brook- 
line aged seventy-three years. 


Dr. W. J. Mayo delivered the John B. 
Murphy memorial address before the meet- 
ing of the Clinical Congress of the Ameri- 
ean College of Surgeons in Phildelphia at 
which meeting honorary fellowships in the 
Royal College of Surgeons of Ireland were 
conferred upon him and on Dr. C. H. Mayo. 


©. O. Mar..ovux, chairman of the Interna- 
tional Electrotechnical Commission, has been 
invited by the President of the French Re- 
public to deliver on November 24, the ad- 
dress of eulogy on Ampére. The ceremony 
will take place at the Sorbonne in Paris. 


THE magnetic-survey yacht Carnegie, under 
the command of J. P. Ault, returned to Wash- 
ington on Thursday, November 10, thus 
satisfactorily completing her two years’ 
world cruise. Dr. Bauer, director of the De- 


partment of Terrestrial Magnetism, joined 
the vessel at Panama and remained with her 
until the arrival at Washington. Although 
considerable rough weather was encountered, 
it was found possible with the special appli- 
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ances aboard the Carnegie, to make satisfac- 
tory magnetic and electric observations daily. 


Eicnt medical investigators, five Americans 
and the other three British, sailed from New 
York on November 16 on the Santa Teresa for 
Peru, where they will undertake studies of the 
physiological changes which enable people to 
live permanently at high altitudes. The 
party will make their headquarters at Cerro 
de Pasco, Peru, situated in the Andes at a 
height of over fourteen thousand feet. Tho 
American members of the party are Dr. 
Alfred C. Redfield, assistant professor of phys- 
iology at the Harvard Medical School; Dr. 
Arlie V. Bock, M.D., of the Massachusetts 
General Hospital; Dr. Henry S. Forbes, now 
engaged in research in industrial medicine at 
Harvard; Dr. C. A. L. Binger, of the Rocke- 
feller Institute, New York, and Dr. George 
Harrop, late of the Presbyterian Hospital, New 
York. 


Sm Rosert Woop, president of the Royal 
College of Surgeons of Ireland, Sir William 
Taylor, ex-president of the same organization, 
and Professor Shoemaker, of The Hague, 
visited the Mayo Clinie on November 1, 2, and 
3. A meeting was held in their honor in the 
lobby on November 2, at which time Sir Robert 
Wood gave a brief talk on education in Ire- 
land; Sir William Taylor discussed the organi- 
zation of the Royal College of Surgeons of 
Ireland, and Professor Shoemaker spoke on 
operations on the stomach and colon which he 
had originated. 

A DELEGATION of Serbian physicians, guests 
of the Rockefeller Foundation, visited the 
Mayo Foundation on October 27 and 28. The 
delegation is composed of Dr. G. J. Nikolitch, 
under-secretary and first medical officer of the 
Ministry of Health of Serbia; Dr. G. Joannot- 
itch, professor of pathologic anatomy, and Dr. 
R. Stankovie, professor of internal medicine, 
in the Belgrade Medical School. Mr. Frank B. 
Stubbs, of the Rockefeller Foundation, and Dr. 
Henry John, of Cleveland, accompanied the 
delegation. 


CuarLes E. WEAvER has resumed his profes- 
sorship of geology in the University of Wash- 
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ington, after a three-years’ leave of absence 
which he spent in Central and South America 
as geologist for the Standard Oil Co. 


Dr. WittiaM Crocker, director of research 
of The Thompson Institute for Plant Research, 
Yonkers, New York, sailed on the Olympic on 
October 15, for a three- or four-months’ stay in 
Europe. He will visit England, France, Ger- 
many, Austria and other European countries 
for the purpose of acquiring materials for the 
library and of studying the organization, equip- 
ment and activities of the principal biological 
institutions of Europe. 


Proressor C. C. Nurtina, head of the de- 
partment of zoology at the University of Iowa, 
who has conducted expeditions to the Bahama 
Islands and to Barbados and Antigua in the 
interests of scientific research work at the uni- 
versity, has been invited by Colonel Fell, sec- 
retary for the Fiji Islands, to bring an expedi- 
tion there. Secretary Fell was formerly gov- 
ernor of the Barbados Islands, where he was 
stationed when the Iowa Expedition visited 
there in 1918. 


M. Y. WituiaMs, professor of paleontology in 
the University of British Columbia, Vancou- 
ver, is one of a party sent out by the Canadian 
Geological Survey to make a survey of the 
Mackenzie River district. 


Proressor N. I. Vavinov, of the Petrograd 
Agricultural Institute, who can be addressed 
in care of W. P. Anderson, 512 Fifth Ave., 
New York, states that the first Russian Euge- 
nies Society was founded in Petrograd and 
Moscow two years ago; and that the president 
of this society, Dr. N. K. Koltzon, requests 
American eugenicists to send their publica- 
tions to the society through Professor Vavilov. 
Scientific literature has not reached Russia for 
the past four years. 

Proressor Jacques Cavauier, rector of Tou- 
louse and a widely known authority on metal- 
lurgical chemistry, is in America as the result 
of arrangements for an annual exchange of pro- 
fessors of engineering and applied science be- 
tween French and American universities. Pro- 
fessor Cavalier, who is now at Columbia, will 
divide his time during the academic year 
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among the cooperating institutions, Columbia, 
Harvard, Yale, Cornell, Johns Hopkins, Massa- 
chusetts Institute of Technology and the Uni- 
versity of Pennsylvania. The American uni- 
versities have, as has been already noted here, 
selected as their representative for the first 
year Dr. A. E. Kennelly, professor of electrical 
engineering at Harvard and the Massachusetts 
Institute of Technology. 


Dr. Hawrey O. Taytor, associate physicist 
at the Bureau of Standards, has resigaed to 
take charge of the electrical department, 
Division of Rehabilitation, Franklin Union, 
Boston. Dr. Taylor was. formerly radio engi- 
neer of the Signal Corps of the U. S. Army; 
research physicist of the National Electric Sig- 
naling Co., Brooklyn; and research associate at 
the Massachusetts Institute of Technology. 


JoHn Mutts, for ten years a member of the 
Research Laboratories of the American Tele- 
phone and Telegraph Company and the West- 
ern Electric Company, has been appointed 
assistant personnel manager in charge of edu- 
cational promotion in the engineering depart- 
ment of the Western Electric Company. 


Prorsessor R. C. ArcurBatp, of Brown Uni- 
versity, has been granted leave of absence for 
the second half of the academic year. He ex- 
pects to spend it in visiting mathematicians 
at universities of Italy, France, Belgium, Hol- 
land, Scandinavia and Great Britain. 


Dr. OC. C. Litre, research associate, of the 
Station for Experimental Evolution of the 
Carnegie Institution of Washington, will de- 
liver the second Harvey Society Lecture at 
the New York Academy of Medicine Satur- 
day evening, November 26. His subject will 


- be “The relation of genetics to cancer re- 


search.” 


Proressor F. E. Armstronea, professor of 
Mining at Sheffield University, has died at 
the age of forty-two years. 


Tue death is reported from Paris, at the 
age of seventy-two years, of the French engi- 
neer, M. Albert Sarpiaux, who had long been 
connected with the scheme for the construc- 
tion of a tunnel under the French Channel. 
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‘UNIVERSITY AND EDUCATIONAL 
NEWS 


Tue General Education Board and the Car- 
negie Corporation have jointly promised $100,- 
000 to the Medical College of the University 
of Georgia, to be paid at the rate of $20,000 a 
year for the next five years on condition that 
a like amount each year is raised from other 


sources. 


Proressor ©. J. Tipen, who has been di- 
rector of the highway and highway transport 
education committee, in Washington, D. C., 
since December, 1920, has returned to Yale 
University to resume his work as professor of 
engineering mechanics. 


Dr. Frepericok H. Fauus, of Chicago, has 
been appointed head of the department of 
gynecology and obstetrics of the State Univer- 
sity of the Iowa College of Medicine. 


Dr. T. L. Patterson, formerly of the physio- 
logic department of the State University of 
Towa, has been appointed professor and director 
of the department of physiology at the Detroit 
College of Medicine and Surgery. 


D. Water Munn has resigned his position 
of professor of engineering and head of the 
engineering department at the Royal Military 
College to become professor of mechanical en- 
gineering at the Nova Scotia Technical Col- 
lege, Halifax, N. S. 





DISCUSSION AND CORRESPONDENCE 
POSITIVE RAY ANALYSIS OF ZINC 


Wirn the apparatus previously used in the 
analysis of lithium and magnesium,! which 
will be deseribed fully in the Physical Review 
for December, I find that the element zinc is 
a mixture of four isotopes, separated by two 
units in atomic weight. Although slight varia- 
tions were observed in the relative intensities 
of the components, they are approximately 
given by the ratios 6 : 7 :.10 : 1, the heaviest be- 
ing much weaker than the three lightest. The 
measurements in themselves do not give the 
values of the atomic weights with an accuracy 

1 SCIENCE, December 10, 1920; April 15, 1921. 
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of one unit, but since the separation in each 
case is exactly two units, and all other elements 
hitherto analyzed have integral atomic weights, 
with oxygen = 16 as a basis; we may assume 
that the zinc components are also integral. In 
this case the only values possible are the atomic 
weights 63, 65, 67, and 69, since these values 
with the above intensity ratios give a mean 
atomic weight of 65.5 and a displacement of 
the group one unit either way would make the 
mean differ by a whole integer from the accu- 
rately determined chemical atomic weight 65.4. 
A. J. DEMPSTER 
RYERSON PHYSICAL LABORATORY, 
UNIVERSITY OF CHICAGO 


THE REDISCOVERY AND VALIDITY OF ARCA 
LITHODOMUS SOWERBY 

NEARLY a century ago, in 1827-1830, Mr. 
H. Cuming made an extensive voyage along 
the western coast of South America collect- 
ing natural history specimens. The shells 
obtained by Cuming were described by Bro- 
derip and Sowerby. Among the Noah’s Ark 
shells was a most curious species, named by 
Sowerby Byssoarca lithodomus' and figured 
by Reeve.2 The shell was cuneiform, very 
finely ribbed, and covered with beautifully 
imbricated scales. It measured 3.5 inches in 
length and 1 in height. It was found by 
Cuming at Monte Cristi, Ecuador, about Lat. 
1° South. 

In 1840, Gray established for this singular 
Arca the section Litharca, which, in 1887, 
Fisher recognized as a section of the sub- 
genus Barbatia. Dr. Dall, in 1898* thought 
the species invalid, and that the type was 
probably a shell of Arca candida that had 
grown in a Iithodomus burrow. But in his 


' Peruvian catalogue, 1910, he listed the species, 


referring it back to Cuming’s shell and placing 
it in the subgenus Barbatia. 

Mr. Axel Olsson, while at Bucaru, Los 
Santos Province, on the western boundary of 
Panama Bay, in 1921, was so fortunate as 
to find a single valve which is the sole ex- 


1 Proc. Zool. Soc. London, p. 16, 1833; 
2 Conch, Ieon., Area, pl. 12, f. 76, 1844. 


9 8 Trans. Wagner Inst, Sci, 3, pt. 4, p. 615.. 
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ample ever found since Cuming collected his 
shell on the coast of Ecuador. Mr. Olsson’s 
specimen is younger and smaller than the 
type, but is undoubtedly a valve of this very 
striking and rare species. 

An examination of this shell proves that 
Arca lithodomus is not an Arca (Barbatia) 
candida of abnormal type, for it is clearly an 
undistorted specimen. Moreover, it is not a 
member of the subgenus Barbatia. Dr. 
Pearl Sheldon, the Arca expert, pronounces 
it a true Ark. Therefore, the rediscovery by 
Mr. Olsson, in Panama, of Cuming’s Ecua- 
dorean shell proves (1) that Arca lithodomus 
Sowerby is a valid species; (2) that the shell 
belongs to Arca, sensu stricto; (3) that the 
section Litharca Gray is unnecessary; (4) 
the range of the species is extended from 
about Lat. 1° South to approximately Lat. 7° 
30’ North. 

CartoTta J. Maury 

CORNELL UNIVERSITY 


THE GEOGRAPHICAL DISTRIBUTION OF 
HYBRIDS 

In a former number of this journal, Pro- 
fessor Fernald has done me the honor of 
stating that he is glad to have my confirma- 
tion of his “thesis” in regard to the geo- 
graphical distribution of hybrids between 
natural species. As my statement was merely 
a brief summary of the views of the eminent 
Austrian systematic botanist, Kerner von 
Marilaun, Professor Fernald does me unde- 
served honor, and at the same time is un- 
fortunately guilty of an anachronism. Ker- 
ner’s views on hybrids were known to the 
world some time before Professor Fernald’s 
star arose on the horizon. 

I think I made it clear in my former state- 
ment, that according to Kerner, natural hy- 
brids may occur not only within the range 
of the parent species, but also beyond the 
range of one or both of them. The situation 
indicated by the words in italics is clearly 
not in accord with the ténor of Professor 
Fernald’s biting criticisms of the recent work 
of Brainerd Peitersen: on the blackberries of 
New England. He repeatedly condemns’ these 
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authors for entertaining the heterodox idea 
that a hybrid can occur beyond the geogra- 
phic range of one of its parent species. In 
this attitude my colleague is obviously not in 
harmony with Kerner. It may be empha- 
sized that Kerner’s views possess a peculiar 
authority, not only because he devoted him- 
self especially to the study of hybrids in na- 
ture, but also because he was fortunate enough 
to live in a region where the Pontic, Mediter- 
ranean, and Baltic floras overlap. 

I am loath to attribute to my colleague 
the intentionally ambiguous language of an 
oracle, or the “ weasel words” of the aspiring 
politician. His statements, however, appear 
to keep the word of promise to the ear, while 
breaking it to the hope, as in that Shake- 
spearian tragedy where a forest undergoes 
an interesting geographic migration, not due 
to the mineral characteristics of the sub- 
stratum. 

E. C. JEFFREY 


THE RAY SOCIETY 


Aut interested in natural history are fa- 
miliar with the publications of the Ray So- 
ciety. Since its establishment over three 
quarters of a century ago this society has 
published annually one or more volumes in 
the biological sciences. Its object is to issue 
works which from the expense of illustration 
or other causes could not profitably be brought 
out by an ordinary publisher. In this way 
have appeared Agassiz’s four volumes of 
Bibliography, Darwin’s “ Cirripedia,” All- 
man’s “ Tubularian Hydroids” and “ Fresh- 
water Polyzoa,” Alder and Hancock’s “ Nudi- 
branches,” West’s “Desmids,” Cash and 
Wailes’s “Rhizopods and Heliozoa,” Groves 
and Bullock-Webster’s ‘“ Charophyta,” and 
Lucas’s “ Orthoptera.” 

The annual subscription to the society is 
at present one guinea, in return for which 
the subscriber receives the annual volumes 
and has the privilege of purchasing, at a re- 
duction from the published price, one copy 
each of ‘any of the society’s works already 


issued and remaining “in stock. ‘Subscribers 


for 1921 will receive for that year one:of: the 
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parts of the beautifully illustrated mono- 
graph on British Annelids by Professor W. 
C. McIntosh, a work that will probably be 
priced to the public at over two guineas. 

The income of the society is derived al- 
most entirely from its list of subscribers and 
it is imperative, if the society is to continue 
its activities, that this list be enlarged. It 
is, therefore, hoped that American natural- 
ists will show their appreciation of the good 
work of the Ray Society by giving it their 
hearty support. The annual subscription of 
one guinea should be sent to the secretary of 
the society, Dr. W. T. Calman, 1 Mount Park 
Crescent, Ealing, London, W. 5, England. 

G. H. Parker 


HARVARD UNIVERSITY 
SCIENTIFIC BOOKS 


The Analysis of Mind. By Berrtranp Rus- 
sELL, F.R.S. New York: The Macmillian 
Company. Pp. 310. 1921. 

It would not be difficult to show that in 
the course of the centuries mathematical de- 
velopments were much retarded, sometimes 
arrested or diverted from their natural course, 
by an unenlightened psychology and espe- 
cially by a crude psychology of mathematics. 
The fact is evident both in the history of 
algebra and in that of geometry. Not only 
was the development of the number concept 
hampered, but the advent of the concepts of 
hyperspace and non-Euclidean geometry was 
delayed for two thousand years, by a psycho- 
logy that in things mathematical often did 
not know a knee from an elbow. It is, there- 
fore, a special pleasure to note and to wel- 
come the appearance of a psychological work 
by an eminent contributor to the literature 
of mathematical foundations. Compared with 
the work which has been done in the logic 
of mathematics, that which has been done in 
the psychology of the subject is exceedingly 
meager, and the explanation is obvious: 
mathematicians have been psychologically 
incompetent, and psychologists mathematic- 
ally incompetent, to deal with the matter. 
The work in hand is indeed not specifically 
concerned with the psychology of mathe- 
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matics; its scope is general; but it is likely 
to awaken psychological interest among mathe- 
maticians and may incite some of them to 
study the psychological aspects of their own 
science. 

This volume consists of a course of lectures 
given in London and Peking. Its motive is 
a primarily logical one for the work has 
sprung out of the seeming discordance of two 
present scientific tendencies, one of them 
in psychology, the other in~physics; the 
former may be called a tendency to material- 
ize mind; the latter, a tendency to “ spiritu- 
alize” matter; they are both of them metho- 
dological rather than metaphysical. The 
former tendency, most notably represented 
by the behaviorist school of psychologists 
(like Professor Watson, for example), is 
manifest in the distrust of introspections as 
a means to knowledge of mental phenomena 
and in the growing dependence of psychology 
upon external observation of animal and hu- 
man behavior and upon physiological experi- 
ment, as if matter were regarded “as some- 
thing much more solid and indubitable than 
mind.” The other tendency, most notably 
represented by workers (like Professor Ein- 
stein, for example) in physical theories of 
relativity, is manifest in the increasing in- 
clination of physicists to regard “events” 
as primary and to derive “matter” from 
them, or to make it out of them, by the proc- 
esses of logical construction. 

If we regard both of these counter tenden- 
cies as being in the main sound, as Mr. Rus- 
sell regards them, they confront us with a 
certain logical problem which every one 
must feel the challenge of and which Rus- 
sell, owing to a highly refined logical sensi- 
bility, feels with especial keenness. The prob- 
lem is that of reconciling the two tendencies, 
seemingly so inconsistent; it is the problem 
of determining their joint significance; the 
two tendencies face each other, move towards 
each other, and, pointing in opposite direc- 
tions, seem to indicate a common goal— 
some important truth lying, so to speak, be- 
tween them, and the problem is to ascertain 
that truth, if such there be. 
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The problem is not men. From the psycho- 
logical side it was assailed by William 
James especially in his later years and since 
then it has been attacked from the philoso- 
phical and logical side by the American 
school of so-called new realists, Professor R. 
B. Perry, Mr. E. B. Holt, and others. With 
what results? By James, consciousness re- 
garded as an entity, was rejected outright. 
According to his view, the world is not 
fundamentally composed of two different 
things, mind and matter; it consists of one 
“primal stuff,” which he called, somewhat 
unhappily, “pure experience”; between por- 
tions of the primal stuff there are various 
sorts of relations, which are parts of the 
stuff and of which the portions are the terms; 
one kind of the relations is called “ know- 
ing”; such a relation has two terms, one 
of which is called the “knower” and the 
other the “known.” In James’s view, that 
is the common goal of the two tendencies I 
have mentioned; that is the truth that is be- 
ing approached by psychology from the one 
side and by physics from the other. And 
the finding of the new realists is much the 
same. Rejecting the unfortunate term “ pure 
experience,” they .maintain that what is 
called mind and what is called matter are 
both of them composed of a “ neutral-stuff ” 
which is in itself neither mental nor material, 
neither mind nor matter. 

Russell deals with the problem in the light 
of the foregoing views but he handles it 
afresh, in a way that is quite his own, bring- 
ing to the task a native and acquired equip- 
ment—logical, mathematical, philosophical— 
that gives his work surpassing importance. 
What is his main conclusion and how is it 
related to that of James and his American 
disciples? Russell, like James, rejects con- 
sciousness regarded as an entity; neither is 
consciousness an essential quality or a simple 
companion of mental phenomena. “ Con- 
sciousness” he finds to be “a complex and 
far from universal characteristic of mental 
phenomena.” In holding that “sensations are 
what is common to the mental and physical 
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worlds,” that sensations are literally “ the 
intersection of mind and matter,” he agrees 
with the American realists and with Ernst 
Mach;! and so, with respect to sensations, 
he agrees with the realists in the thesis that 
the world is composed of a “ neutral-stuff ”’; 
but he does not agree with them in his main- 
taining that images are not reducible to 
sensations and in his conclusion that “ im- 
ages belong only to the mental world.” The 
final conclusion is: 

All our data, both in physics and psychology, are 
subject to psychological causal laws; but physical 
causal laws, strictly speaking, can only be stated 
in terms of matter, which is both inferred and con- 
structed, never a datum. In this respect psychology 
is nearer to what actually exists, 


How are the results arrived at? The 
answer can not be given in a brief review, 
and the reader must be referred both to this 
volume and to its companion “Our Knowl- 
edge of the External World” published a 
few years ago. The earlier work, which 
deals with the physical aspects of the same 
problem, is chiefly concerned with the ques- 
tion whether, how, and to what extent the so- 
called constituents of matter are construc- 
tible out of sense-data by logical processes. 
The two works are thus complemental, to- 
gether constituting a whole. 

Suffice it to say that, so far as the present 
volume is concerned, the results are reached 
by a diabolically ingenious analysis of such 
things as instinct and habit, desire and feel- 
ing, psychological and physical causal laws, 
introspection, perception, sensations and im- 
ages, memory, words and meaning, general 
ideas and thoughts, belief, truth and false- 
hood, emotions and will; and by an equally 
ingenious synthesis, or logical construction, 
making many familiar things seem strange 
—desire, for example, appearing as a mere 
“fiction ” like force in dynamics—and show- 
ing many seemingly simple and primitive 
things to be complex and derivative. It is 
noteworthy that the least original and weak- 
est part of the analysis is that of the emo- 
tions and will, commonly regarded as mental 


1** Analysis of Sensations, 1886,’ 
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phenomena par excellence, while curiosity 
or wonder, which Aristotle regarded as the 
very beginning of knowledge, is not dis- 
cussed at all in terms. 

It seems a bit strange that the book does 
not mention the recently published works 
(“The Principles of Natural Knowledge,” 
and .“ The Concept of Nature”) of Profes- 
sor Whitehead, for these works are weighty 
contributions to the problem Mr. Russell is 
trying to solve. 

I wish finally to say that asa model ex- 
hibition of the scientific spirit, this work 
would-be highly valuable even if its conclu- 
sions were unsound. Mr. Russell’s notably 
frequent public recantations of opinion, of 
which there are no fewer than five instances 
in the present work, are regarded by some 
as a token that he does not know his own 
mind or that he publishes prematurely. Such 
critics are no doubt mistaken. The fre- 
quency of recantation in Mr. Russell’s wri- 
tings is due partly to the exceeding difficulty 
of the fields in which his researches lie, partly 
to his ceaseless re-examination of seeming 
certitudes, and partly to an unsurpassed in- 
tellectual candor. : 

Cassius J. Keyser 

COLUMBIA UNIVERSITY 





TESTIMONIAL TO DEAN H. L. RUSSELL 
(From a correspondent ) 


At the October meeting of the Wisconsin 
branch of the Society of American Bacteri- 
ologists, Dean H. L. Russell was presented 
by his former students with a volume entitled 
“Papers on Bacteriology and Allied Sub- 
jects.” This memorial was given in com- 
memoration of the twenty-fifth anniversary 
of his doctorate. The real anniversary day 
oeeurred several years ago but due to the war 
conditions immediately following, the publi- 
cation of the volume was delayed. 

It is a comprehensive volume containing 
contributions from thirteen of the leading 
bacteriologists who were among the early 
students of Dr. Russell. E. G. Hastings, of 


the University of . Wisconsin, reviews the 
dean’s scientific career and points out the 
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strategic opportunities presented to pioneer 
bacteriologists. Dr. Russell was the first full- 
time agricultural bacteriologist in America. 
He was likewise one of the first men to be 
employed in this country to teach and do re- 
search work in bacteriology outside of the 
medical school. His scientific papers, books, 
and bulletins number well over 125 and are 
of fundamental importance. 

A develoyment of the city milk supply 
problems is the contribution of H. A. Hard- 
ing, formerly of the University of Illinois. 
He states the problems past and present in 
an interesting way and concludes by saying 
of Dr. Russell, 

This pioneer bacteriologist in person and 
through his students has taken an honorable part 
in the solution of these problems, 

That the greater prevalence of mold spores 
over bacteria in the air is due to the fact that 
most bacteria are readily killed by the sun’s 
rays while mold spores are only slightly af- 
fected is the conclusion reached by John 
Weinzirl of Washington State University in 
his treatise on the resistance of mold spores 
to sunlight. 

In a series of experiments carried on at 
the University of Minnesota, C. H. Eckles 
found that the percentage of fat in milk 
could be markedly increased for the first 
twenty to thirty days when it is followed by 
underfeeding during the period of iactation. 
Underfeeding of the cow must be taken into 
consideration in the interpretation of data 
involving variation in the composition of 
milk and butter fat. 

L. A. Rogers, chief of the dairy division 
of the United States Department of Agricul- 
ture, summarizes the work done in his de- 
partment on the characteristics of the colon- 
aerogenes group of bacteria. ide regards B. 
coli and B. aerogenes as very distinet types. 
He discusses the taxonomic position of other 
members of this group in relation to these 
two varieties. 

D. J. Davis, of the medical school of the 
University of Illinois, presents evidence and 
argues convincingly to show that the fungus 
which causes sporotrichosis disease affecting 
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both man and horses and common in France 
and occasionally in America, is identically 
the same species and should be called by the 
name first used by Hektoen in this country. 

A butter having only a few yeasts and 
molds, when other conditions are favorable 
is a safer hazard for shipments and storage 
is the claim of F. W. Bouska and J. C. Brown 
of Chicago in their paper on “ Yeasts and 
oidia in pasteurized butter.” Creameries 
which have the best commercial reputation 
for their butter also have the lowest yeast 
and mold counts. These two men give 
methods for sampling and counting butter 
which they have recently devised. 

The late Dr. Edw. Birge presented his study 
on the activities of certain bacteria in sewage. 
He believed that some bacterial forms can be 
found which will play an important réle in 
the treatment of sewage, and that the time 
will come when septic tanks will be seeded as 
alfalfa fields and cream vats are seeded now. 

A method for the detection of pasteurized 
milks is described in detail by Dr. W. D. 


Frost, of the University of Wisconsin. The : 


addition of a special dye stains the blood 
cells, always present in pasteurized milks. In 
raw milks the cells will not be stained. 

A strong plea for the thorough investiga- 
tion of all waters whose potability is ques- 
tioned, and for thoroughly trained investiga- 
tors experienced in laboratory and field work, 
is put forth by H. A. Whittaker, of the Uni- 
versity of Minnesota, in a paper on the “ In- 
vestigation of drinking water supplies.” 

A. L. Amott, a commercial milk expert in 
Chicago, has given much time, energy and 
thought to “The milk supply of Chicago,” 
and discusses the source of supply, amount, 
production, transportation, city distribution, 
prices, farmers’ organizations, and milk in- 
spection. He calls attention to the improve- 
ment of the milk supply and the lowered 
baby death rate in recent years in Chicago. 

B. W. Hammer, of the Iowa Agricultural 
College, in a paper on “ The bacteriology of 
ice cream,” summarizes the knowledge of 
such points as number and kinds of bacteria, 
sources of materials, effect. on the bacteria 
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during freezing, hardening and. holding, sof- 
tening and rehardening. He also treats of 
the manufacture of ice cream with a low 
bacterial count, and the relation of ice cream 
to the public health, and bacterial. standards. 





SPECIAL ARTICLES 


THE QUANTITATIVE BASIS OF THE POLAR 
CHARACTER OF REGENERATION 
IN BRYOPHYLLUM 

Wuen the defoliated stem of a plant of 
Bryophyllum calycinum is cut into as many 
pieces as it possesses nodes, each piece will pro- 
duce shoots from the two dormant buds of its 
node and roots at its basal end. When a long 
piece of stem possessing 6 or more nodes is cut 
out from such a plant only the most apical 
node will produce shoots irom its two buds 
while the other nodes will show no or only in- 
considerable growth. The question is, Why do 
all the nodes except the most apical fail to pro- 
duce shoots when they are part of a long piece 
of stem, while they would each produce shoots 
when isolated? This is the problem of polarity 
in regeneration in its simplest form. 

Earlier biologists, especially Sachs, have sug- 
gested that this polarity is due to the fact that 
the ascending sap carries the substances needed 
for shoot regeneration and that if a piece of 
stem is cut out from a plant the sap must col- 
lect at the apex and thus give rise to the shoots 
at the most apical node. This explanation is 
only satisfactory if the assumption is added 
that in the case of the stem of Bryophyllum 
practically none of these substances reach the 
dormant buds in the nodes below the most 
apical one. The problem is how to furnish a 
scientific proof for this suggestion. This can 
be done by treating this problem from the view- 
point of chemical mass action. 

The formation of new shoots in an isolated 
node of a defoliated stem of Bryophyllum can 
only be the result of synthetical processes the 
velocity of which depends for a given tempera- 
ture and degree of moisture upon the relative 
mass of the material reaching the dormant buds 
of the node in the unit of time. The material 
required for growth will be taken from the sap 
reaching the node. The disappearance of this 
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material from the sap will cause similar ma- 
terial to leave the cells of the stem and to dif- 
fuse into the sap. If this purely chemical rea- 
soning is sound it would follow that the larger 
the mass of the stem the greater the mass of 
chemical substances available for the growth 
of shoots per unit of time. On this basis we 
should expect that the mass of shoots formed 
on the node of an isolated piece of stem would 
be in proportion with the mass of the piece of 
stem. That this is correct can be shown by 
cutting a defoliated stem of Bryophyllum into 
as many pieces as it possesses nodes. In this 
ease, each node will produce shoots but their 
mass will be unequal in the different pieces, 
and will be greatest where the mass of stem is 
greatest. 

If it is true that in a long defoliated piece 
of stem only the two shoots of the apical node 
grow out because practically all the material 
available in the stem flows to the apex; and 
that the shoots in the nodes below do not grow 
out because practically none of the material 
reaches them, then we should expect that the 
mass of the two shoots formed at the apex of a 
long piece of stem should approximately equal 
the mass of all the shoots which would have 
been formed if the stem had been cut into as 
many pieces as it contained nodes. A large 
number of experiments have been made which 
have shown that this is correct. The following 
example may suffice: Four large stems of Bryo- 
phyllum were defoliated and a piece contain- 
ing 9 nodes was cut from each defoliated stem. 
From each piece of stem the three uppermost 
nodes were cut off and cut into three pieces 
containing one node each. These 12 one-node 
pieces produced 23 shoots. The 4 stems, with 
6 nodes each, produced all together 8 shoots. 
After 20 days the dry weight of the shoots and 
of stems was determined. It was found that 
the 12 small pieces of 1 node each had produced 
23.2 mg. dry weight of shoots per gram of dry 
weight of stems, while the 4 large pieces with 
6 nodes each had produced 26.3 mg. dry weight 
of shoots per gram of dry weight of stems. 

This shows that the mass of the two shoots 
produced at the apex of a long piece of stem 
equals approximately the mass of shoots which 
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would have been produced in the same stem in 
the same time under the same conditions if the 
shoots could have grown out in all the nodes. 
This leaves no doubt that the polar character 
of the regeneration of shoots is due to the 
fact that all the material available for growth 
reaches the apical and none of the other nodes 
of a long piece of stem. The average growth 
of shoots in small pieces is slightly less than 
in large pieces in the experiment mentioned 
(23.2 mg. instead of 26.8 mg.), probably be- 
cause the extreme ends of each piece die or 
cease to participate in the supply of material 
for growth. As a consequence the mass of a 
stem which supplies material for growth is less 
when the stem is cut into smaller pieces than 
when it is left intact. 

It had been shown in previous papers that the 
mass of shoots and roots produced by a leaf of 
Bryophyllum is also in proportion to the mass 
of the leaf.1 

A fuller description of the results will be 
given in the Journal of General Physiology. 

Jacques Logs 

THE ROCKEFELLER INSTITUTE 

FOR MEDICAL RESEARCH, 
New York 


THE SCATTERING OF ELECTRONS BY NICKEL 

A srupy of the electron emission from a 
nickel target under electron bombardment has 
revealed certain features of this emission which 
appear to be of considerable interest on account 
of their probable bearing on the structure of 
the nickel atom. . 

Besides the emission of slow-moving second- 
ary electrons characteristic of all metals the 
emission from nickel contains an appreciable 
fraction of electrons of higher speed which 
appear to be scattered directly from the inci- 
dent beam of primaries by the atoms of the 
target. The fastest of these scattered electrons 
have speeds almost if not quite equal to the 
speed of the primaries. It would appear that 
the sharp deflections experienced by these scat- 
tered electrons must result from their pene- 
trating into the atom structure and being 

1Loeb, J., J. Gen. Physiol, 1918-19, I., 81; 
1919-20, IT., 297, 651, 
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swung about by the strong field there encoun- 
tered. For an electron to thus enter and 
emerge from an atom without appreciable loss 


of energy would seem to require that it do so 


without having a near encounter with any of 
the electrons of the atom structure. On the 
other hand the structural electrons may be so 
anchored in position that no energy is trans- 
ferred to them in any except very close encoun- 
ters. The fraction of the primary electrons 
scattered from a nickel target without appre- 
ciable loss of energy is small, not more than 
one in a thousand being turned back with a 
loss not to exceed one per cent. of its initial 
energy. 

The distribution of these high-speed scat- 
tered electrons in the region in front of the 
target is particularly interesting. Our observa- 
tions suggest that it is entirely symmetrical 
with respect to the incident beam and inde- 
pendent of the inclination of the target to the 
incident beam except as this affects the region 
into which the scattered electrons are free to 
emerge. With a target inclined at an angle of 
45 degrees to the incident beam the intensity 
of scattering as a function of angle has been 
studied in the plane including the incident 
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beam and the normal to the target. The range 
of 135 degrees on one side of the incident beam 
has been explored with the exception of 25 de- 
grees adjacent to the beam. The Faraday box 
collector used for picking up the scattered elec- 
trons can not be brought nearer the primary 
beam in our present apparatus. The principal 
features of the angular distribution are two 
maxima of emission, one back along the path 
of the bombarding electrons (¥=0) and an- 
other lateral to the primary beam whose posi- 
tion depends upon the bombarding voltage. 
The relative importance of these two maxima 
also depends upon the speed of the primaries. 

Fig. 1 shows such a distribution curve for 
a bombarding potential of 150 volts. The 
intensity is measured as the ratio of the 
current entering the Faraday box collector 
to the total current reaching the target. The 
opening in the Faraday box subtends about 
.03 of unit solid angle to the spot under bom- 
bardment. The retarding potential between 
box and target for the curve, Fig. 1, is 135 
volts, so that only electrons that have lost 
not more than 10 per cent. of their initial 
energy are caught. The effect of bringing the 
retarding voltage nearer the bombarding volt- 
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age is to reduce the number of electrons 
caught and to increase the sharpness of the 
pattern. On decreasing the bombarding poten- 
tial without altering the ratio of retard- 
ing to bombarding potential the lateral maxi- 
mum moves away from the primary beam to- 
ward the plane of the target, and the ratio 
of the intensity of this maximum to that of 
the other becomes greater. 

In attempting to interpret these results we 
have been led to consider the scattering of 
electrons by a positive nucleus of limited 
field, one for which the central force on an 
electron is He/r? for values of r less than 
p, and zero for all values of r greater than p. 
Such a field would exist for a concentrated 
positive charge F’ surrounded by a spherical 
shell of uniformly distributed charge — FE and 
of radius p. The field of a system compris- 
ing a central positive nucleus of n electronic 
charges surrounded by n electrons uniformly 
distributed over the surface of a sphere of 
radius p will also be roughly of this nature, 
provided n is not too small. Neglecting the 
change of mass of the bombarding electrons 
while traversing the field within the shell it 
turns out that when such a system is under 
random bombardment by electrons approach- 
ing on parallel lines, the number of these 
emerging per unit solid angle in a direction 
making an angle W with the path of the inci- 
dent beam is given by 








I = K( 28-1 ii y’ 
* (28—1)2(1+cosV) +(1—cos¥)/ ' 
where 
Vp 
B= 


V being the potential drop through which 
the bombarding electrons have acquired their 
speed. | 

An examination of this expression shows that 
when £ is very large the intensity of scattering 
will be small in all directions except in and 
near the direction ¥ == 7, that is, in the direc- 
tion of motion of the incident electrons. As 
B decreases the emerging electrons are less con- 
centrated in this direction. For @=1 the 
distribution becomes entirely independent of 
angle. As @ decreases from unity to the value 
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one half the scattered electrons become more 
and more concentrated in and near the direc- 
tion Y= 0, the intensity in this direction be- 
ing infinite for 8=1/2. For values of £8 less 


' than 1/2 the distribution curves for the range 


1> £8 > 1/2 are identically repeated, the dis- 
tribution approaching uniformity in all direc- 
tions as 8 approaches zero. 

For a neutral system of two or more concen- 
tric shells the distribution will be broken up 
into various beams or lobes corresponding to 
groups of electrons whose trajectories pass 
through one, two or more of the shells. In par- 
ticular a system comprising two shells will 
give, in an appropriate range of bombarding 
potentials, distribution curves similar to that 
shown in Fig. 1. 

All of the main features of the distribution 
curves so far observed for the scattering from 
nickel seem reasonably accounted for on the 
supposition that a small fraction of the bom- 
barding electrons actually do penetrate one or 
more of the shells of electrons which are sup- 
posed to constitute the outer structure of the 
nickel atom and, after executing simple orbits 
in a discontinuous field, emerge without appre- 
ciable loss of energy. 

If the theory of the scattering here pro- 
posed proves to be the correct one, there seems 
no reason why the careful study of such dis- 
tribution curves as shown in Fig. 1 may not 
reveal much of interest concerning the dis- 
position of electrons within the atom. It is 
hoped to report more extensively on this work 
in the near future. 

C. Davisson, 
C. H. Kunsman 


RESEARCH LABORATORIES OF THE AMERICAN 
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WESTERN ELECTRIC COMPANY, INC. 


THE ATOMIC WEIGHT OF BORON 


THE application of positive-ray analysis by 
Aston! has yielded the evidence of existence of 
two isotopes of boron with atomic weights 
10 and 11, in accordance with the prediction 
of Harkins.2 Although the result of Smith 

1 Phil. Mag., 40, 628 (1920). 

2 Jour. Amer. Chem. Soc., 42, 1988 (1920). 
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and van Haagen’s® recent determination of the 
atomie weight of boron, 10.900, indicates the 
proportions of these isotopes as nearly 1 to 
9, the relative intensities of the positive-ray 
spectra point to a considerably larger pro- 
portion of the lighter isotope. Since we have 
redetermined the atomic weight of boron by 
analysis of the chloride and bromide, and 
have obtained a result more nearly in accord 
with Aston’s experiments than with those of 
Smith and van Haagen, it seems advisable 
to state the outcome of our preliminary ex- 
periments, without waiting for the comple- 
tion of the investigation. 

Boron was obtained by reduction of boric 
oxide with an excess of magnesium and ex- 
traction with either hydrochlorie or hydro- 
bromie acid. To prepare the chloride, dry 
chlorine was passed over the boron at about 
700°. To prepare the bromide, helium satu- 
rated with bromine nearly at the boiling 
point of the latter substance was passed over 
boron at 700°. After removal of the excess 
of halogen with mercury both halides were 
repeatedly distilled with the use of Hempel 
fractionating columns in sealed all-glass ves- 
sels, with complete exclusion of air. Quanti- 
tative testing even before the completion of 
the fractionation showed the absence of sili- 
con halides which constituted the worst im- 
purity. Material was collected for analysis 
in sealed glass bulbs. Analysis was effected 
by comparison with silver in the usual way. 

The results of the analysis of the chloride 
agree with those of the bromide in yielding 
the value 10.83 0.01 for the atomic weight 
of boron. On the assumption that constant 
boiling mixtures with the halogen acids were 
not formed and that no separation of the 
eight possible combinations of two isotopes of 
both boron and chlorine took place, this new 
value for the atomic weight of boron indi- 
cates the proportion of the heavier isotope 
to be about five times that of the lighter. 


G. P. Baxter, 
A. F. Soort 


HARVARD UNIVERSITY 


3 Car. Inst. Pub., No. 267 (1918). 
4 Aston, loc. cit. 
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Isomeric alkyl-pyrimidines and color phe- 
nomena: ARTHUR W. Dox AND Lester Yooper. 
A series of alkyl-diketo-pyrimidines was prepared 
by condensing alkyl-maloniec esters with amidines. 
In this series four types of isomerism oceur, of 
which the following derivatives are examples: 
(a) 5-butyl and 5,5-diethyl; (b) 5-phenyl-2-methyl 
and 5-methyl-2-phenyl; (¢) 5-isoamyl-2-phenyl and 
5,5-diethyl-2-p-tolyl; (d) 5-allyl and eyclobutane- 
1,5-spiro. Some of these derivatives are white, 
others are bright yellow. Color is dependent upon 
the presence of an aromatic group on the 2-earbon 
and a labile hydrogen on the 5-carbon. The latter 
makes possible a rearrangement into a tautomeric 
enolic form with three double linkages in the 
ring. The only exception to the color rule is 
the spiro derivative, which is yellow. Spectro- 
scopic examination of a typical yellow derivative 
showed an absorption band in the violet between 
260 and 330 wu. 

An octet formula for benzene: Ernest C. 
Crocker. Proposed formula is ring of six carbon 
atoms acting as single complex atom. Individual 
carbons bonded together by sharing single pairs of 
electrons (single bonds), with hydrogens associated ° 
with pairs of electrons, as usual. The six excess 
electrons of system are ‘‘ aromatic ’’ electrons, 
and vibrate between the carbons, in unison. ‘‘ Aro- 
matic ’’ electrons cause two distinct patterns, 
o.p., and m., according to the influence of sub- 
stituents in the ring. The theory accounts well 
for mono, di and tri substitution products of 
benzene. It accounts for aromatic structure in 
general; particularly thiophene, furane,  pyrrol, 
naphthalanene, and anthracene. 

Diisopropylhydrazine. J. R. Battry, W. A. 
Noes AnD H. L. Locute. Diisopropylhydrazine 
can be easily prepared by treating a solution con- 
taining acetone, hydrazine chloride, gum arabic 
and colloidal piatinum with hydrogen under pres- 
suré. Dimethylketazine (CH;),.C:N—N:C(CH;), 
is at first formed and this is reduced to diiso- 
propylhydrazine, (CH;),CHNHNHCH(CHs;),. The 
latter is a monacid base, which forms stable salts. 
The free base is very easily oxidized, even by ex- 
posure to the air, probably forming an azo com- 
pound. The investigation of this and other rela- 
tions will be continued. 

The chlorination products of formanilide: W. 
Lee Lewis AND R. 8. Bry. When formanilide is 
chlorinated in the presence of chlorides of sulfur 
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or phosphorus the principal product is 2,4-di- 
chloroformanilide. With thionyl chloride, however, 
the following products were isolated: 2,4-dichloro- 
formanilide, phenylimido phosgene, and mono- 
and di-chloro phenylimido phosgene. The last 
three compounds were identified by their conver- 
sion into the corresponding triphenyl guanidines, 
urethanes, and acetanilides, 

The preparation of dialkyl mercury compounds 
from the Grignard reagent: C. S. MARVEL AND 
V. L. Goutp. Diphenyl mercury, dibenzyl mereury 
and dicyclohexyl mercury have already been pre- 
pared from the Grignard reagent and mercuric 
chloride, but only in poor yields. This method 
may be applied to the preparation of various di- 
olkyl mercury compounds in yields of 45-65 per 
cent., if the proper precautions are taken. In this 
reaction there is formed first, an alkyl mereury 
halide which is then converted into the dialkyl 
compound. The first step goes easily but a large 
excess of the Grignard reagent and long heating 
are necessary to bring about the second. The 
unreacted magnesium must be removed from the 
Grignard reagent solution in order to avoid re- 
duction of the mercuric halide and consequent 
lowering of the yield. 

The chlorination of 5-hydroxry-1,4-naphthoqui- 
none (juglone): ALVIN S. WHEELER AND PAUL 
R. Dawson. The chlorination of juglone in hot 
glacial acetic acid solution yields dichlorojuglone 
(A), probably the 2,8-isomer, orange red needles, 
m.151°. Benzoyl derivative, yellow needles, m.225°. 
Sodium salt, indigo blue, a direct dye for silk and 
wool. Alcoholic caustic soda gives a monochloro- 
hydroxy-juglone, yellowish brown needles, m.191°. 
Diacetyl derivative, yellow needles, m.147°. Mono- 
chloro-anilino-juglone, obtained by boiling A with 
aniline in alcohol, violet red needles, m.222°; 
o-toluino derivative, dark red needles, m.151°; 
p-toluino derivative, deep violet needles, m.235°. 
So far no oxidation products of A have been ob- 
tained which might locate the chlorine atoms. 

Kelp tar oils: Atvin S. WHEELER AND H. M. 
Taytor. The kelp tar oils came from the Summer- 
land, California, kelp plant of the U. 8. Depart- 
ment of Agriculture and were given to us for 
study by Mr. J. W. Turrentine, in charge. The 
oil is a mixture of compounds, for we found the 
boiling point to range from 200° to 300° at at- 
mospheric pressure and from 50° to 170° at 12 
mm. In the latter case two thirds of the distillate 
came over between 110° and 150° and 25 per cent. 
of the oil remained behind as pitch. The oils dis- 


SCIENCE 





[N. 8. Vou. LIV. No. 1404. 


solve in all organic solvents and are unaffected 
by most reagents. The reaction with bromine is 
violent and hydrobromie acid is evolved. The re- 
distilled product contains bromine, Molecular 
weight determinations of fractions from low to 
high boiling points gave values from 124 to 165, 
Specific gravity ranges around the point 0.94 and 
refractive index about 1.46. Hydrogenation and 
bromination studies are in progress. 

The structure of disalicylaldehyde: Roarr 
ADAMS AND M. F. Foater. When salicylaldehyde 
is heated with acid chlorides, it is converted into 
disalicylaldehyde, a white solid, m.131°. This 
substance has been studied by previous investiga- 
tors and shown to have the following properties: 
empirical formula C,,H,O,, stable to sodium hy- 
droxide solution, unstable to concentrated sul- 
phuric acid yielding two moles of salicylaldehyde; 
shows no reaction which would indicate a phenol or 
aldehyde group. No satisfactory formula has yet 
been suggested for this substance. The following 
one is proposed: 


Ye9 


This structure is a double Rf and agrees with 
the properties above mentioned. The synthesis of 
analogous compounds which have the same chemi- 
cal properties has been accomplished. New meth- 
ods of preparation for disalicylaldehyde indicate 
that it has an acetal structure. 


Anthraquinone thioethers: M. S. HOFFMAN AND 
E, E. Rew. The study of the replacement of the 
sulphuric acid group in alpha anthraquinone sul- 
phonic acid has been continued with the use of a 
variety of mereaptans, isopropyl, benzyl, nitro- 
benzyl, monothio-glycol, ete., and a great variety 
of anthraquinone thioethers thus prepared. Most 
of these have been oxidized to the sulphones. 

Some derivatives from p-nitrothiophenol: W. RB. 
Wapron AND E, E. Rem. A large number of 
bases of the benzidine type have been prepared, 
various groups —CH,—, —-CH.S—, —CH,SCH,—, 
ete., being introduced between the two rings. In 
particular bases have been made from mustard 
gas which are readily converted into azo dyes. 
The whole work is a study of constitution and 
color. 

The reaction of propylene, butylene, and amy- 
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lene with seleniwm monochloride: C. E. Boorp 
AND Frep F, Corz. Bis (8 chloropropyl) selenide, 
bis (§ chlorobutyl) selenide. and bis (f chloro- 


amyl) selenide and their respective dichlorides, 


were described, The reaction between olefines and 
selenium monochloride both when the olefine is in 
excess and when the monochloride is in excess were 
discussed. Evidence was offered to show that 
selenium monochloride has the unsymmetrical struc- 
ture. é 

The use of olefines in the preparation of alkyl 
pheno's (preliminary report): C, E, Boorp, A. 
J. Yangy anp C. W. How. A simple appa- 
ratus for the laboratory preparation of ethylene, 
propylene, butylene, and amylene is described. 
A description of the preparation of amylphenol 
and amyl catechol] by the interaction of amylene 
and the phenol in the presence of anhydrous fer- 
ric chloride is given. An extension of the. re- 
action between olefines and phenols in the pres- 
ence of anhydrous chlorides for the preparation 
of alkyl phenols is proposed. It is also proposed 
to use this reaction in a study of the mechanism 
of the Friedel-Crafts reaction. 

The action of sulphuric acid on 1-phenylnaph- 
thalene-2-8-dicarbozylic acid: M. lL, CRossLEy. 
It has been shown by previous investigators that 
1-phenylnaphthalene-2-3-dicarboxylic acid is con- 
verted by sulphuric acid into allochrysoketone- 
carboxylic acid. I have found that if the reac- 
tion is carried out at a higher temperature than 
that at which the ketone acid is formed, a product 
differing from the ketone acid and having the 
formula ©,H,0, is obtained. This forms an 
ethyl ester of the formula O,H,,0,. The acid 
crystallizes from pyridime in tufts of light yel- 
low monoclinic needles and melts at about 375° 
C. without decomposition. It is insoluble in water 
and most organic solvents. The ester crystallizes 
from alcoho] in long yellow needles, melting at 
171° ©. and is quite soluble in most organic 
solvents. 


Addition compounds of y-pyrones and sulfur 
trioxide: A. 8. RICHARDSON, 


Compound formation in phenol-cresol mixtures: 
JAMES KENDALL AND J. J. BEAVER. The isola- 
tion of stable compounds between phenol and 
the cresols has been cited by Dawson and Mount- 
ford as constituting an exception to the generali- 
zation that the stability of addition compounds 
decreases. with increasing similarity in character 
of the components. The present authors have de- 


termined the specific conductivity, viscosity and 
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freezing-point depression curves in benzene for 
al] six phenol-cresol systems. Without exception, 
the results indicate that no increase in molecular 
complexity occurs on admixture. The compounds 
obtained by Dawson and Mountford are there- 
fore to be regarded as substitution rather than as 
addition compounds, being formed by the re- 
placement of part of an associated molecule by 
a homologue. 


The oxidation of potassium acetate with po- 
tassium permanganate in the presence of potas- 
sium hydrozvide: W. L. Evans anp Pau S. 
Hines. The literature contains conflicting state- 
ments in reference to the stability of acetates 
towards alkaline potassium: permanganate. The 
results of our experiments are as follows: (a) 
Potassium acetate is oxidized to potassium oxalate 
with potassium permanganate in the presence of 
potassium hydroxide. (b) The production of ox- 
alic acid is proportional to the concentration of 
the alkali used. (c) An increase in the tem- 
perature is accompanied by an increase in the 
production of oxalic acid. (d) When the oxi- 
dation is carried on for several days it is found 
that potassium acetate is oxidized to potassium 
oxalate in neutral potassium permanganate solu- 
tions. (¢) The yield of oxalic acid increases with 
the time of the oxidation. (f) The velocity of 
the oxidation is very small. 


The oxidation of acetol with potassium perman- 
ganate in the presence of potassium hydroxide: 
W. L. Evans anp Ora L. Hoover. (a) Acetic, 
oxalic and carbonic acids are the final products 
of the oxidation of acetol with potassium per- 
manganate in the presence of potassium hydrox- 
ide. (6) In the absence of potassium hydroxide, 
acetic -and carbonic acids are the sole reaction 
products. (c) Acetie acid is formed in the largest 
amounts in neutral permanganate solutions, al- 
though the acetic acid present in these cases is 
less than the amount equivalent to two carbon 
atoms. These facts show that more than one 
oxidation reaction is taking place under these 
conditions. (d) The yield of acetic acid dimin- 
ishes to a certain minimum with an increase in 
the initial concentraton of the alkali, after which 
it increases to a certain constant yield with a 
continuing increase in the initial concentration 
of the alkali. (e) Tue production of carbon di- 
oxide increases to a maximum point with an in- 
crease 10 the initial concentration of the alkali, 
after which it diminishes to a constant value. (f) 
The yield of oxalic acid is proportional to the 
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concentration of alkali used: up to a certain con- 
stant value. (g) The general effect of an in- 
crease in temperature is that of an increase in 
the yield of oxalic acid and carbon dioxide and 
a decrease in the yield of acetic acid. 


The oxidation of propylene glycol with potas- 
sium permanganate in the presence of potassium 
hydrowide: W. L. Evans. (a) Acetic, oxalic and 
carbonic acids are the final oxidation products of 
propylene glycol with solutions of alkaline potas- 
sium permanganate. (b) Acetic and carbonic 
acids are the only products obtained in neutral 
solutions of potassium permanganate. (c) The 
oxalic acid production is proportional to the 
initial concentration of the alkali used. (d) The 
acetic acid production varies inversely with the 
initial concentration of the alkali. (¢) At 
very low concentrations of alkali the produc- 
tion of carbonic acid is proportional to the 
initial concentration of the alkali. (f) The 
production of acetic acid diminishes with an in- 
crease in the temperature used. (g) The pro- 
duction of carbonic acid increases with an in- 
crease in the temperature used. (h) An increase 
in temperature has no marked effect on the pro- 
duction of oxalic acid. 

The condensation of citral, with certain ke- 
tones and the synthesis of some new ionones: 
HarotD Hippert AND LAURA G. CANNON. The 
best method for purifying citral is the one de- 
veloped by Tiemann. Of the condensing agents 
hitherto employed, sodium ethylate is the most 
satisfactory, but metallic sodium is equally effi- 
cient. Better yields of a purer product have been 
obtained. The bisulfite method of purification is 
capable of general application in the purification 
of pseudo-ionones, giving yields of about 85 per 
cent, and.chemically pure products. New ionones 
have been synthesized from methyl propyl ketone 
and acetophenone. 


The migration of acyl from nitrogen to ozxy- 
gen: IL. CHARLES Rarrorp AND JOHN R. CouTURE. 
The present work is an extension and confirma- 
tion of that previously published from this labora- 
tory (J. Am. Chem. Soc., 41, 2068 (1919)) and 
was done to secure further evidence that the re- 
arrangement involving migration of a lighter acy] 
from nitrogen to oxygen, when a heavier acyl is 
introduced into the: molecule, is general for the 
specific ease of acetyl and benzoyl, when the base 
employed is an orthoaminophenol. The rear- 


rangement was found to occur with the deriva- 
tives of the base 2-amino-4-bromo-6-methylphenol. 
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When the radicals were propiony] and benzoyl, the 
rearrangement was not complete, which indicates 
that the weight of acyl is one of the important 
factors in this migration. 


Acylation with a-naphthoyl chloride and the 
migration of acyl: L. CHARLES RAIForD AND CLArR- 
ENCE E, Gremer. (1) A further study of the 
general reaction indicated in the above report 
was carried out, using 2-aminophenol, 2-amino-4- 
methyl-6-bromphenol, and 2-amino-4, 6-dibrom- 
phenol as bases, and converting them into the 
a-naphthoyl-acetyl and a-naphthoyl-benzoyl deriva- 
tives, respectively. In each case the heavier acy] 
was found on nitrogen, regardless of the order in 
which they were introduced. (2) This study has 
also furnished evidence, so far as it has been car- 
ried, that a-naphthoyl chloride does not undergo 
the Schotten-Baumann reaction. 


The migration of acyl: Effect of the relative 
positions of the amino and hydroxyl groups: L. 
CHARLES Rairorp AND H. A. Ippies. In a con- 
tinuation of the studies mentioned above, the 
acetyl-benzoyl derivative of 2, 4-dibrom-3-methy]- 
6-aminophenol was found to undergo the rear- 
rangement, and benzoyl was found on nitrogen; 
while the derivative of the isomeric base, 2, 6- 
dibromo-3-methyl-4-aminophenol did not suffer 
the migration. Here it was possible to isolate 
N-acetyl-O-benzoyl, and O-acetyl-N-benzoyl de- 
rivatives. The failure of this para compound to 
undergo this change was supported by the be- 
havior of the derivatives of 4-aminophenol, 2, 6- 
dibrom-4-aminophenol, and 2-brom-4-amino-6-meth- 
ylphenol. 

Stability of the C-Hg linkage in mercury 
derivatwe of maleric acid. Preliminary paper: 
FraNK ©. WHITMAN AND B. J. Marin. The 
sodium salt of hydroxymercuric malerie acid ob- 
tained from the action of sodium hydroxide on the 
reaction product of maleric acid with mercuric 
acetate contains an unstable C-Hg linkage. It 
reacts at once with sulfides. With sodium iodide 
it gives sodium maleate, sodium. mereurie iodide 
and sodium hydroxide. The reaction is complete 
only on heating the mereury compound with a large 
excess of iodid. The calculated amount of iodide 
gives only one third of the calculated amount of 
base. If this base is neutralized and the mixture is 
boiled a little more base is formed. Many repeti- 
tions of this process give a total’ amount of ‘base 
which gradually approaches the calculated volume. 

CHARLES L. Parsons 
Secretary 





